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(57) Abstract: 

PROBLEM TO BE SOLVED: To 
provide a monitor device and a 
monitor method, which enable 
highly precise measurement of 
remaining film thickness or optical 
detection of a process end point 
practically to any materials, a 
miniaturized and light- weight 
polishing device with the monitor 
device, which enables highly precise 
polishing, and a method for 
polishing a semiconductor wafer, 
wherein a semiconductor element is 
formed, highly precisely by using 
the polishing device in a CMP 
polishing process for polishing a 
semiconductor wafer with a rotating 
polishing body. 
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polished and emits probe light when 
a surface to be polished is polished, 
a photodetector of nonrotation which 
receives reflection signal light, and a 
regression optical part which is 
incorporated in a polishing body 
part, can rotate together with a 
polishing body and projects 
reflection signal light from a 
prescribed position on injecting 
probe light to a prescribed position. 



COPYRIGHT: (C)2001,JPO 



(19>B*BMMfff (J P) (12) & HfJ jfr & ^ (A) 



(SOIntCl. 7 
H0 1L 21/304 
B 2 4 B 37/04 
49/12 
GO IB 11/30 



6 2 2 



ft BB2001 -284299 
(P2001- 284299 A) 

(43)^W 0 ¥f£l3^10/1 12 B (2001. 10. 12) 



1 0 2 



F I 

H 0 1 L 21/304 
B 2 4 B 37/04 
49/12 
GO IB 11/30 



622S 2F065 
K 3 C 0 3 4 
3C0 5 8 

1 0 2 Z 



# H#*CDftl6 OL (^ 15 H) 



(21)ffl»# 



(22)tfJ*B 



ft«2000-354603( P2000 -354603) 



¥£12^11321 B (2000. 11.21) 



(31) *#ff£®#^ »B2000- 1 5365 (P2000- 15365) 

(32) «5fc B ¥&12^ 1 /! 25 B (2000. 1 . 25) 

(33) «5t*fc£3iSI B* (J P) 



(71) UII A 000004112 

*SC*=FftEK*Ltf>l*9 3 TS 2 * 3 » 

(72) B«# *% 

*D»TttfflK*U&rt3TB2#3^ * 

(72)*W# Art *S3 

F^-AMMS) 2F065 FF44 GGOl JJ15 LL02 LL04 

LL12 

3C034 AA07 AA13 BB73 CA22 DDIO 
3C058 AA07 AB04 AC02 DAI 7 



(54) BMI<Dfc*J ^-^*BSt;*-^*ttRtfC<Z)^-^ttB**AfcWJi««RrW*»tt 



(57) IWtt] 




( 2 > 0 0 1 - 2 S 4 2 9 9 ( P 2 0 1 - 2 8S8 



mm&&'c m* i*ju. ®*t-t 

i> ffiJdJn Trig i; ffi IdSte^ttWB® >: JORJcrBfSW r fr 
{£ * * . ^ 5:4 i 6 I >: «c J: 0 fre» 

ftLt ft o/i o R*f finite: J: 0 W®ftB r * - * -t 6 
SI f «f , 0 . at le r □ - S: ft i- 4 T k . 

[ii*jb 3 ] mm^¥3tf&zK$mzmEMmi 

[ iB*ii ? ] Siiesz*^ ^ <f / cosjfig h miiaa^St 

ri; h^rl7 0 otlK10n : k<7)£^l 
■ri-U»*«4lE«0*-*S£B, 

[ is* jg 6 3 sriESx*-* r < / h finals > 
3*1. fria9Bfl.«^).^< t ug*aw^§E«*?i.b 

*tl . mm^^mm^y m >^m\\mmz% 

ift £ fzMfhn > *7 - ** ft o £ : s£?S 5: ft /„ 6 - v 5: 
b 7. a : >: * > -t ^ in* is 4 * - * 

■>'. !'•'•!' ■ • ; v v ■ -Y 



ii if 7 tea^ ^ - ^ m 

[aS*isi o 3 < 

ftfit-ffll^e OSrftiS^kfrWah^S IS*i| 7 - 
[W*3S 1 2 3 Une3R-4^ii*-/)7t-' r i >^vv?£ 

r^k-ti>lf*iS2 . 4-7. 9-1 lf5fiL*»l JggS 
Jb<>->5: : f*ati-|)JI*iS2. 4-7. 9-1 2 Wl 

[1I*JI1 4 1 @e-rsSDXBhSfitr>«wean h^B 

«wnsffic?3« LTft^fi^ mm^tr. x o wefts 

[f9*Hl 5 1 SDXffiSr^^[lHc"firfiE^»fef*:<:a.i 
-f 4 frlffllDXffi h frlESS^MW > cniSJ i 2ffi I33PI 1: 

fomigmmmi, ao, ^v-^fcimmmmmiz 
53 w l t t# ^ RWft^etc j: 9 mmtm t * - ^ -t 



C 3 ) m 0 1 - 2 S 4 2 9 '■•> ( P 2 0 0 1 -2 SSS 



[ 0 0 0 2 ] 

[ 0 0 0 3 ] llh/)fflf6](i*rjE^I>aBa»h IT . i5 
iHLftfti bit. CMP ( v i tjiv ■ ,< rK'J 

«>SRi3f«ll»iL39C^3ix?)J:^<2. S«&#Sn 
0 2^K*LrcSfi (4^*ft^x'v) 1 0 7£BfSsai 

[0 0 04 ] :oj; -)^«lgBf)SSSl(i^^ix4ftt 

S§f ^t£fe r ) — ^ i: It . Wg^^H^J^hX^ 

iffl^SB (x'J-rv Ift<rS*Effl 
£21112 < - K ' v , 7 L T «t«W 5r#J»t £>2f& t fir 

.... ^S'? 



flliiJ&lWClt. ffl^flaX^(2f5]^c (in-situ 
w-r 4 1 - h a ^ r f y L ^ ^ £fi i£ ^ 1 ffi * ? n 

2;iii. r^ciHcis^Wfgffl^ 

0ic^-f*'\ *«t*rii S^^^l 0 2i:8*L^« 
( l 0 7<r?3fe$Sl 04C[S^Lr: 

WSa'-v K 1 0 3(:ff Loit^* ; oS3Rc r »®iEjI«il 0 

o>we^- - Hosteiiifti o i t:io-rffltta»«:-i- 

10 5c^tWW^ffl>:«tsi(MWef^h(:.i 

1 0 3 >mm^ 1 0 4 (:raitoft^jS Q Hi£ 1 1 0 <ra 

L T ^ - 9 1 0 9 o^tt 4 -7°n - 5r 

1 0 7(:fttt^B?Jttl , ^S^^-t. ^ 1 0 7^o 

[0008] :I .010 c T i .i 0 CtS^ S il^** £ 

^TiiBflWiiw^SiL-Ti. <*i /it*-, raioc 

iS t ^{*f r L T ^$BPI-¥ 0-36 0 7 2 f?h h Mi: 

[ 0 0 0 9 ] ;ifz. HI OS: liitf tt^4 .t i (z 
^^Sl 0 9ti. [lH£-t^We5g»l 04(:[S]^?nC- 
i th.{f % 1 1 v * - ^ ^Ki^^.^iS ^ ft -i 4 

CSfJS^Sl 0 4coT3Si:*ffit'*t-v^* 

ltJi^St:»J*51:^5, 

[0010] rgfffi^- :^ 'J-V/l—A^Tffiffl? 

/i^^MPW«S€B^4: i 5IB^')^ J ft?:»5 

., ;o-: .J.t **■ 

■ - - ■ ' >> r*.' • 



( 4 > 0 0 1 - 2 8429 0 ( p 2 0 0 1 - 2 SSS 



* * l/j * ^i^ibk miss- mm* tm-t 

i 

[0012] 

£ . Efc^£frfg2!JDX®> mrlSSRuOttSfeffih^iatw 

[0013] ::t. WBitashii. we^we^ 

r.Mt6 ^li: . frie0!l#it^S5A ; ^^^ > X> 
&tfl:RiS 1 §ettO*-*3£B*rffleM-£ 

[0014] sz(2, Me@'W7t^gt?5««zs»t«>m 

[ooi5] mmz. mzmiwepsfr . s^miero 
-^7t^KieMWStS£2^(t-r^jS^o h&ciMieRW 

i r <: nm z-th'tMim 1 - 3 ma* 1 *ii2a^ - * 

[noi ] S£<2. Bfrli*-yt^T f ' n'ojSS r Slid 

[0017] SAC . fjf^Z7t7 r >f AOffiS b fluid 

.. ._ iyc ., ■ 'ir > ....si'- . ' ^ 



-» 

[ooi9]S'vi:. avieiiHSft^sw ^hui^h 
lasz^sitan 'j 1 ^w-odi^ m° v - *■ $ -> rz 

[0020] s^t-, mift¥%co*~-&hm&&-it 
.*2i * ^ t < ^ \vm&mm t & n 0 h ^ -I*- - 1 7 ° 0 ri 

"FT" . fi-)n : h ^)^^^' ± 1 7 ^UT^'^t^'lT^l" ? 
i l T v ^ 2 L r ft®, c ^ ^> aS^ « 7 KHfc/) ^ - 7 r 

[0021] *+(2. fiie^*^^-:-«tfjid5BZjt 

^Z^-^ f ' h^n c . 1 7%ri 

< > t i^mswz miti*m 1 mimm n 2 o u > x- 

h ^ff ffiRlW r ^ tzMK%M±mW ;f5E ? ii*2 

^ a 2 b <r h -r isais 7 tmcn ^ - 9 KB <: ^Sffi 
[0022] ^+-(2 , m£X?%f) : mmm^m 1 

r-f /<C0Xm-1jfi)lzniX^if t $iiXi*Z>2±£# 

^2^olf^lI2. 4-7. 9-1 iwtifrimexto 

[0023] s+zt2. mieas-ir:(i*z^7r < 

r h<r«ffi-h-J--SH*iB2. 4-7. 9- 

1 2Wi^lJHl£a<r)^ - ^I^llffit^ 

[0 0 2 4 ] [5]<£-ri)flDXiErS«0«Bfi!S 

,^::CJ; OB5ie«WIgifi5:We-t*«)IS(C. ^ Q _-r 

>t&Mieffiw®®i2Rst2': ; f4^ii^^tff -mztn 
thstzx. htm t. *&iz>zh*#mtt*> 



■( 5 ) 0 0 1 - 2 84 2 9 9 < F* 2 0 0 1 - 2 SSS 



We^ST A -> T bu ii-* o - ^ 7t r ft^ £ 

[0026]*+"C, ffrIE*R*\ **<*^^'^ 
^ x v ') , lt*JI 1-13 1 IB 

* £> . 

[0027] 

[ np^vrnk-omis ] i m-cmmm ] 

1 tzx . 2 Uit-^gaiT-AO. -7°n-^ 
Ttr %-r£iK;JS2 4 , t:-A.XT'J - • « 2 5 . R*tfl# 
ftr*eT£ifl*aj»2 6, S-tKJS'&U yX6 3 . II 
---it" 7 r f 'S'6 2 . n—* [)-> 3 -f ; h 3 5 . 
Zft-tr f m"6 1 5-a/-«> 0 n-?w-^ 3 f > h 3 S 
ti. £Z;fc&£u>X>>4. fftS<t3 6. a^SBZiK" 7 

il-^-ri) > *"4fc?)Wg{t3 6^*^)^ 

iz-?cti£ i(zm&*nx^z>, itzmzityr 
t ^ o _ smm^mi . <xmtz& i x mtzmw^ 2 

3 r £ r St2®ffig®4 4 > £ 3D/_ I >: Ci: 0 @'J* 

[0 0 28] S-ifcttiH y X6 3(i- ? °n-7'7t$-^- 
7t7 r f A<> 2tr)S-t^«ffii:*3tL.\9H-6 t t 
l:. S-Tt-'r-f A 6 2^S-coai8ffi^^aiflN--65flt 



.^ttg-a-u > Xb 4(i^-;7t7 r /<6 2^^Z^)^®^^ 

niftmznxi 7\W?^^ ^."vf 7 - f 

^6 1 /^Sl^^ttt^Wf^-^r 

I. ZZ -r-HZ3t*S-& U X 6 4 (i . Ttf^w^n 7 £ ^ 

^^^WL^SWfI^(iWS0^2 3 £3£^^ii^ 
iftlTSZ^T < l^Z^ffit; ?,^^. 
[0 0 2 9 ] 1(7) J: 'i ii IT . fflJg^SOffi/g^£%] 

^Ttif 24 , t-^.^^'J / * j 5 7tt^ t l ti§S2 6 . ^ 
[0 0 3 0 ] ( Xi2 ffl '20 1 ^BfeKB^«sO«mt£itt 

HB-^s . 0 1 (it 3 1 im^m® . 3 2 ( e:®B 3 1 

Sftt^yr^f, 4 2tiS^, 3 3fiS^4 2£ffift 
toiKM, 4 3UHf»«tt»«flTAS. 

SS4 2 0«5ffeffi(iJDEWfll icj: 
0Hflg*3 2«7)aDXffi(IjDE?iL. WJS««#&«fll4 3 
Uct »)W«W4 1 i^LW^iSfiSS3 3 $-016 

( 0151ft 1 2^0 0(7)0^13^)^^?^^ ) L, fl. 
o5»!gigS3 1 £0fe«fll (^E3^) (2 J: O0fe ( 0fe 
111 1 ^)0OO0te1ffp]^tiiU ) ~T<~> I htictoT 
S^4 2co*WeM^W!g?^-S 

[00 3 1] WB*3 2ii#i L <{i^S2 3^^^ 

?>&*nm 2 3 tzim»-rz ^n- f<s^ t r)ffffi-:' 

[ 0 0 3 2 3 ^-^C^^oT, 7t^.24^o%L/2^ 
U: X6 3. it^r-f '<6 2S:*54L, m^){iS 

izh h ^mmh^^z^^v > x 6 4 1: frtt-r *W 

0)t7r>fy<6 1 . .M/SHBS2 3 5:I5*LTS«4 2 



( o ) 0 0 1 - 2 8 4 2 9 {) ( P 2 0 0 i - 2 BS.s 



t-> SriSiS*. t'-^^-7Mj 7 7j 5rRWlX >tft 

[00333 ^£2 3i««i i^oc 

HSJW * - RWfl * ii S 2 3 #tt»F 

[0 0 34] >■ 3 f ; h 3 5£ 

^^^>ffl^g^sa*-[v]2tz^- a2tiT. 2 

ni€-^SX"jM . - 7e D-->it^ft^|>7t^2 4 . 

2n 35-RSM2 7 3L:Rtt«2 8. ai^ZSSt 
a 2 9 *• tt £ ., I ^Sg-RWi* 2 7 cTfn- 

^-'CtlSSSftX^^ *ZRflti*2S!:£E 

*?8Bti ^(2rDL":S(2^-S2 3 Si2» 
fiffSiS] 4 4 r l::flD/i & 1 1 izX n m*%&Jk £ 

loo 35] m-^*r«2 7ii. t-A.^r'j -/*2 5 

*t-A^'J v * 2 5 1* ft Iff ait* mz^sw 
«28U. ^-^St«27^oaiW*l)V-n--^5:S 
ZRfl-tiS 2 9£:ftitxttJfrht£ b h Mc. £ZK!W«2 
9^oRWL^ai»f*^RWfI^$:SS--RJt«2 7(: 

fttijS B ftS2 3rji')*K4 2v^ttW8ssiicHS^ii. 

[ 0 0 3 h ] L X . ffliSJSaitf#ig5£8#'[s] 

16** «t ') ^«ffl}4tfcX«-RW» 2 7. 2 4 . t" 

— /nX -7 "^ < * 2 5 . &t<7ti*as2 6 ^^i^ite^efi 

(clSl*£i h^'X *&r>X\ WSISBO'hSfbCffi^ 
XI8£#&t \. 

[err.:] ;rr rHif-R;>:^.0rg^|ffv(t^fl|^<'^ 



fl!XJ>*> c tff£C*H>X. Sft4 2^ttWigtBi"iijD.E« 
ffl (7X3^ (2j:')ffig{*3 2. T )UnXffi(iSni±5iL. ffi 
JSMf£*S«fll4 3;:j; OffigS'M 1 rWSLXx>>M^ 
f^«3 3 5rSI£ ( 1 2^[g] 0^[3fe^rSi^)Ai» 
^*n£.) L . Ix>flfi6.«ai 3 1 ( M >]t • 

iz (0f£ttl 1 ^[njO^iat-fft^F^iLS * 

[00 38] W£#3 2(i« : £l <(i^S2 3 5: St 
».T)2HflS 2 3 (Kiaja*-g> to- h fOtit^Wft 
[ 00 3 9 ] >'t7h34^ffl:ii@ttlS 

[?H£^S-K*fSI 2 7 £>o Rtt L T * %> ~ra- J'it r ® 

'o£Z59*l*2 QCftttX^n-^Ttrait^^, 1 
|nl«(clHH£*SSZJ!%W«2 8ii. SZRW»2S 

h [si t ftis*"c-[gis* &SZ.RWSI 2 9 ^ aa*f*^ ^ 

[004 0 ] tz^:^:ot. ^j4^o?ir:7 3 
D-X-7t(ih'-i,xr»J y^2 5S2iSL, p^liiSc 
I5^.*-R««2 7 , SZRWSI2 8 . £Z^*r»2 
9 . ai k 'jfi^2 3 rii LT*fl?4 20SW^ffii:ft 

oil^-RW«2 7SrK!WL. t-y.XT'J y^J5 

^^LT3e«aa»2 6i:\9tiT«ia?h.-s). -i^r 

[0 04 1] I^T. jSBflS2 3(i0teWl lu0S')(z 
ISZRWa 2 8 h SZRWH 2 9 h-ttlCHIfcLTu* 
OX" rn--r")t//Slg4 2^ttBHgffi(l53.«5/i. R 
9tfi#^'K^?/i-t.^(iSHBS2 3^ttBfSHvr)T(.:[5] 

[0042] [ m=s>mbfm ) xmtBmz sz* 
- ? r f ^t> 1 S)mw)>&wmzm%m^ ^:mzn 

[ 0 0 4 3 ] ta 1 j)mm%iz^i\tzm -co%mwmT' 

S«4 2^ttBfeffit35SStLX^t' T )S*f{|^7tS:lf 

L f 07r i >U, 1 X)«lStX?^?^^. L^L, m 

- f ^t> 1 ;:.\3fX^7tftU&;XX Li-, r 



( 7 ) 0 0 1 - 2 8 4 2 ■? ^ ( P 2 0 0 i - 2 SSS 



*;7r f c T )28ffi^®ffi£$r n , k L 2 3 

r n : n :17 'VO&fflrtTM o n 

)t7r f 'x t -> i s)%mb£*n%2 3 k z^> 

[0 044] Z^^oiZf ^:bCJ; f ) . ^Z7t7 r i 
M6 1 ^i8iffi*:S184 2^&fflJgffi(Z£o(t6Z kW 
t;-< . fri]»*{CiS H flS2 3^*ffi!:a5Zjt7r 1 
^3Sffi-TV)RW«*5:*^-S> 2 k * S > 7 t f a 

F. = ' ( n - n ' t / '. n - n ' > ) 1 
T-^ioU n=l. 5k^£k, n' =1. 0^2^ 

^fflt":»jg|ff^^'/h? k^m^^fitrF^ 

WL. a^n ; (z*tlt. 7 0 oOT^Htf$ 
r £^ ^S^K ^ ^ rf^61 0«BkjS*ftS2 3 k 
L/j^ii r f A k ffiOA^ o-t" 
t5*3'l :MS2 3n#ffiC^W$*&«# 1 %UT 

[ 0 0 4 -] ^B^jfctf'^i *3|Sfiffi?B<i. SBflS 
2 3 OMCfflfl k S B ft£ k <7i #B<7>R9t £ i* ^ 

k*5r*. 

[ 0 0 4 t> ] ^Z^M^TIi. mz*- 7 r i ><^3H 
B^E?.^ <r n , k L . aS^iS 2 3 ^® tfr$ <r n : k 
£ k * . n (1 - 1 TV^KHrtTJiOn, t. 1 7 V 7 )6 
fflrt^S^<-*-ro««W7 OTSSZft: 7 r f '<6 1 
wOJJgffi k^S2 3 k$rS*-tS, L^L*^. n- 
k n : oicioZiin^ i 1 7 f oOg!fr.$^ttt^ 

(iiSeJJS 2 3 ^■fiffidft**] k SflflS k ffii^JR W S: 

^mmm^im^h^m^ ^0 3 iz . z ^Rttre 

■ }* t ■ K r.- 'i .' 



mm* 04 tz^ 1 as (zii^stt^ >- ^ 

#bm k S Q m t ^mz di ^ r7 - r ^Tt??; 2 J S: fidS 
L7u^A7^-S^^ f it=fS 2 2^?tft. T 'l . 2-: 

ffl^^fi^ z k LJ^\ l lgK T >i ; ^:. T )A^ 

L Az J: 5 (zmZTt 7r>fAHaftto7D- ^7t(i% 

-tf^L^AWT^iv... H-iz^Hr: z^t'V"; 
^-^fto/^Tt^Z 2(i - i 'x-t, 1 ^) 

aaffi3t : StR4 2vT»»BHlgffilz*tL "T ^c^^^iZftfJc 
^^J: otZ^lt?il':^>:. IS^ f ). SZ:it7-f.^"6 

o *:t£¥ £ 2 2 (Z J: 0 WW^ffiCR»tt L r<:^t ^ 
ii. m^^'m^fl^^w-rf%-^*^2 2 r#fa 

tz. ttfltLrz-k J^^ir^ifK^iitrf*;,/)?.?, 
<>. mzi,vanr<r>-Zft~>t2K¥%2 2ia. SZ.:«t 
f l^Aafftz^fl*:^- h-7 -^Ti^-'r tn 
^•'^a •5(z?iiTi^.-I k L'v * Zt T )l o(Z 

Zit 7 r -f / \- 6 1C10 aif Z k . T 

[ 0 0 4 9 ] [ tt&nmm: ^mm^ T ^^n 

ifc«5BJiS5^J(![^B.k(i;Jt^.*2 2^^' -» 
mZ^Tt^ r f >\CT)i&mmi2fri> l yX2 2 0 kSZt-T) 
± n T4> x'OSiSE k 7 0 TtS* i »o 

^fSi-S. l36TU^*2 2^a»U ; ^-Zfflfit^ 

-* f ./ ^)58ffi.riSUf*S: 11 ; . k L U ^ ^ 2 2 0 ^g 
t/f^^n 2 k-t-L k * . n ± 1 7 } oJ)&m\*)Z a-»n : . 

ft" 7 -'- 4 A6 l7)2Sffikl : 7 Z 2 0 k^^f^^ 

[ ti o 5 o ] z^ T 'i -jiztiz c r.x n ^z^" 7 r i 

vs>. 1 ^fiiSB-C'^ffffiRW k L- ; X2 2 0^&£ffl»0 

2 2 O^EStZt^^lk I : X2 2 0 k^)*®^>^W^ 
. , if. , .t^,7' l 7W|[-IS^j| J ii)-'i -.7 ' ^ ' T 



( 8 ) D o l - 2 8 4 2 9 9 < P J n n i 



- 2 yss 



n r 1 7 J o/)*EBlF*lT-a'Mi_ rl?V) 

1 /i^ifti : U X22u:r ffi*^' * Ifr I o . 
n r r. ^fidJ^-Tiin. '1 T'-'o/^ff?: 

jiziil ; X2 2 0^*ffitlffi*ffl7 0 ^ ; X2 0 0 

[00 5 33 2^J: o{2-f£2 bCJ: r ) . «¥#J2Stf!^ 

[00-4J : mj\r>ms&& ; w>*?s 2 

2 t>t T »«-r <: 13 7 ( 1^-1- . *£JSfl: :E<i£ 5 o£JS 
F^2(iit^Tn2 2* j: OftS?^*-:^^^. 
[37i:SH.-:. Tf?.*2 2(il?R5t^S2 2 1 hmW* 
?.S2 „2: r F-i . 3*i:R V 1 4 r P.-,2 £ , 1 4 
ti. hW*^£2 2 1^T-S1S4 2^)«We'ffil:Tt? 

[on-?] - < 'v-6 i ^.^rt^fttt^ft 

K^-f ft * £ 2 L 1* iPi£t&£^ /SB h £ S . 2 2 

^^clSi+oft^jxn 1 4(i. SSZ^t f '<6 l/^o 

4. T ffln»^ -M /<- 6 l ^ottfrh^it 

$c;>** *J; o^g-p^? -I^J^trt 

^'^c')Tt^r>i; ifi]^>3Eft L "7 1 . : o l 4 *ril 

'7. S^4 2^«WIBffi±^^rD--7'7t^B3flt<2ah 

ft -r ' c f x C) > - ; - iz £ * § I ^ # t' £ h • 
•t^ 2 ^J: 5 0 1 4 SrlSftfitf . « 0 4 (i» < T t 

[Dii5r.] ifz. -+SIJt^JR i: S ^ ^i^t^SS 



4 r> o ^ o iif: r o - rfci i 4 2 .oftffi SiS 1 : 51 

ji-t- i, * T^)^(2^st l t i i ^ 2 > n i 

OT. C 7 »fl^ 0 V-r^07t'?^2 2£2,-i: ^ H/fSS^ Y 
XJ) x# ■■/ h (2^J 0 iitf^Jt ^ ^ . 'L^dlu T . 

n i o iz i -r**ft^v < i xt>%wj:> < * - > crrjc-t 

A»o26 5 * c ^- *Sfc^ < >tl»aJ4S 2 6 (z m Sit-t 6 1 

[ o o 5 s 3 rJLLiftH^ i ?zm—^&%?mmm~- * 

*l\cn t a ^ ££H 5- fll ^ ^1- ^ 2 ( i 3 i i 7 - 1 ^ v . 2 ^ 
[ 0 0 5 o 3 l'l_tl«BflL/2^ — ^fi^^ff^ 

Zr>rzMZ. 5ettffi8s2 6^B?(25fitS 'TO 

i~-mmin&^izt^miz?:z> &&mzit h 
^^it^^it^mmmzn^^fz^iz l < 

^t-^islSW. »Bfeffi^)'^-:-^iC:*fJCL 
«2 4t:fl:^S. 5Et:^^2, glW^o I'&XLt.^mfj 

fzMzKf-i. L \li^tfttbS2 tr-^JHaCSt^ ' T0T^) 

fi£K 2iio^ra^t-L ; 
'ii^itttiKKtftCoi ^Tii^Bfi^ 1 0 - I =■ 0 9 6 3 & 
l^^HrJSSS^F 1 1 -04 74 85 JkMm? 1 C ; 2 8 9 1 

[ 0 0 6 0 3 ?^)C^2 «Bfl^2^1U. 7t& 

^ (WitfTt»?2. *^2 2. tmu. m iz^m 

% ftfcfr,h o T JUS HP* ^ ^ i ^) U S S: K 



( 9 ) 0 0 1 - 2 S 4 2 9 9 < P 2 (!) 1 - 2 SSN 



i/5 2 4 ^TtSi-S-fj^S (^it^tft^r^ai-^ 
@.j§ ^t^gsco^ £ ISIt f Kf m Of . - 9 SB £ 

[0 0 6 2] :m+^mm] sz. so, * 

c SZ^SfcffiTSJtt L /2SSt7°n- -/-7t(iK#M 2 ^ 

fSttiSt- l~Z L i. t> 1 t i?h h SZ^it7 
r f / ^)3^jSJfr¥*r 14 5. ^ai^'St^S 1 . 

o o i -t* z&ffiMizwi&Rmmift 3 4 %-z-h 

[ i) 0 6 3 ] 1^ / 4 X5ttifI^. r >S MtrlST?^ 
o^c. *gJ£Jf^>«£. ittififfig** T*S)&%\W?) 

Httr;.1SiiJ-:Ui^f5iaS:»rft^ ^^C2 ffhii^ t <r>? 

as-, asz. sea. se. s-t. &l c *a 

• : > • 



[ :i 0 6 4 3 01 1 hl2 1 2;i7r:^^ii4^tS^^)- 

ffc^n-TuSAT-OAH! r: *|^r [31 2(aHl 1 
tT»SBZ;)t ^ r -i t'< 6 1 5 AQT'.f) >j "1 

ii.«Z jt " 7 t i / n . 7 1 ii I J 7 )^ 7 - f ' v^li": ^ •) , 

i nmzm o -r r d- 7* ^ RS*fi^t^fs*-t © 7 

r6r?J)£. 7 6(i»z^jt^r f /;6 i//'oaj«-r«>ai 

r^l. 7 4(iS*fft^e^E*^TF*]':-J t »^ TTji^V) 
Wlfi7 3^*l« . 7 SiiSgiijOfl[*ft (ffift ' V) . 
7f 7 rfA^7 1: ^ZOSgm S 0 8 0 r>^r 

it^mzos® s o^7)Aft^t: t r ^ 
±^i±i>h>). tfzRttit^Jcnm-^mtzttt- 

ZJxVrftiz1»%lKKVXmfin±n-zi tho s 1 

iitawrn - 7 "Te^ant^stf « ^ i~ ^> ft 

'). 1 1 6 - i^:. S2(i7a-7)t^.: 

m 7 8 1:^ L < . 8 3 (iSW^'o - ^TE^tR;-.?) S 
[006 5] ^n- ^Tt//^^^-? r ( /■{cfi]!,^) 

SZOit^ r f /<6 1 t;/doT^^7 2C 

^ -5 -r mm* s r n - ^ i A«ft 7 s -r-sz^sgifi 

8 QIC AWL. EiffAS lTSttf^ii-C^W-^o rttc 

D-7'7t(i^-[ni7 3l*E»L. *H?4 2 0Mffi£S(; \ 

5^lTu«>^T. I I^o^lttfI^iitW7 6C,a 
oTUrS]7 4t:fe*L. 3SZ^)38B8 0tzftt»-CSZ^ 

•rt^r f 'n'{C\WA8 1 . JSflffl7 8?A#L W7 1 
i:m v ->':^f*l7 5£ifs^^. 4/^. 3 3^7fSli:^*t? 

^ A * < tf> 'T ^-^C 1 Z.0 1 7 r f ' < 6 1 

^Z7)7t-7 T f ^6 1 «:fr^ 
rpizm\*il-Z*:biil , ^. T )^7)^fi^^)3i^U 

COX oiZLX SWfi^-rttiTt^iJs 2 6i: ASt L T fl f 
[0066] *£ifc^T'(i*Z^7t7 r >f m\"0»Z«7) 

vgrtp q m • - -fc'.; + r — - " v 'X' ^. t-/ f + X' ^ X' ^ U' ^ - . - 



(-tL 0 > ) 0 1 ~ 2 8 4 2 0 C J ( P 2 0 0 1 - 2 SSS 



[ o o 6 7 ] [l±J)Wtm^U. !&$-J)f:frtz S-7)1g 

mms^ s)A-twi2*i 2 7 ^Sit h * i 1 t ^ 5 *a a * at 

^L^ #*Kb + £^®^2 7)ftfi;;SS7_7>*-? r f '< 
t> 1 .^--^jss. S-^7t" 7 -M '<6 2 7>SB-. T >ssffi 
t^ii^r^iii.r)f5j;i-:--.ft'»-:t>H< . 2*i>v T ;*£ffi 

mz &,m. #k ss-t7 w&'^mffimz 

bX' 7 t i * \S)2$m*:if 7 r f / uODKirf I T^-iiI(2 
[ 0 0 6 8 ] VI b^i^Tli^ ^ i ' 0:>SBB<-it 7 -p 

7 r < '<cmt2tt2^imm(2^r-^mm2fmK± 

ffifrJS L T t ^7%£^# oil 6 I ^W^)-a5(iBy 

#T* ^ >OT a»i*Kffi<:«4K(: L -/^£l2.&ii^ 
7Sfc^ii£ ; 

[ 0 0 6 9 3 . -^*fcff*S J *-"3|«yF-;JBii . it ^ 
rfAh K 62'; LTtftftJ: r )fi££ 3 ^S/. n 

f ^'5-ffloTv»4*T^)Ass-. asz. ass. 
w^. s-t, VLV'^+^mmJS^ut-i . 

') i iSSW-^j r? Ttf h L T a * JiTflWc * 

n a $: ^ h t^^**^ *m&jm<niL~ 7 r i > \ t L 



^t" 7 ^ f 'n^n' A-:^^7)7' ^^Cri, 
^OTt&^r^lg-f h/; v 7 ? :rt^S7.-^t(:M 

[ 0 0 7 1 3 tJLLIttHfl t «4--^>^*sif;:®- . 

- ^^s^flis-r^ - .h tit o ^ tt^ri » : 

[ 0 0 7 2 3 itz. tt±mHf2!&—f&+ 
ffit^ii IT. Bf*^®^^" *7>^C. ^Sl^^l 

.zw^c. it«aiS2i-»^)fri:^TtS ( T : 

D a > / <- 9 , ^(c j; -Ta^^a^^ff ^tJt: 3 £ ') . 
-r I TRW 5: Kit-*** I i^Tfgf:^^ 

T^^-y^F^'SSSriilWi-^rjW:. tfflL C ii^ 

C^fl^ 1 1 -04 7 485 at^^lBT 1 0- 2 3 9 1 

[007 3] HC^, *^7)^-7^g(i ,*y§ 
* <faRtf5KK5 2 . %&3k2 2 . ItfflSP. 9> (2** 
^ ^hffc^ v7 , o 7 iPI^ t z m « 5- 4 vi o ( : ft ffi 5: H 
i B L Rfi7tltP^7^S L ^ ^-f ^T?f o 2 i ^tf? i L 

[0 0 7 4] 2 7. J: ^7-'^^ 
lfjtSfr> . @fc-r4ffl85E:S3 1 i> " 7 h 3 4 

ac^sa^-h^Tte^^iiTv-.s, 2:7, 

;Sf±a5^(2f^^> 2 hSr**LTi ^ 2 7a o (7 L 
TitK6^1xl^^;-7^^<K^ t'-^x^'J y ?2 

7 [H] fc h 7 ) pfi it f 2 if 5 T ^ fft ; : f i: >* 7- 7 7 ^ 7 » . - 



1 ) ) 0 1 - 2 8 4 2 9 ^ ( F' 2 0 0 1 - 2 8SK 



- *-h-&.z.tid£ mm&ni: mitt hi t% 

izifz. - * KB* 1 '* ^ iii ii/^Bf eSSBW 'ML§. 
#tij*£. _^W®gBr^f*^^ffM?nr:^ 
*zi£¥**^x oil -5> 

[ U 0 7 5] 

£>^^tfl!lS# rgHEi^GBtwISltoiiScOT, 1 
^*-!*KB*m,i i.WeSBc T >15lt^B4*^iai . 

JSC*-*-?**, *%^fc-*;fr3£i;:J: 0. 

B^»I5lt^)SiljSOfSiJirr7^ ML£0£Zb^Z 

*m 7 >ffi«gBfin bZ££ 

[[31 ] :*--^>:«]»r^ T »^-^3IB wessB^ws 

[ C3 2 ] mz^mws* - * 3ss . wgns^o 

[LZI3] $Z. ^^^ISMf^BSrlft^-to^-^RB. 

[as ] m%^mmm^^< r7 -i^^fz^^) 
imcrmmmThh 



1 


K / 1 '-o Lii- 


J 




1 ] 


fiffj^tfev")[nltrlfc 


1 "> 

J. — - 


HIS* '1 — JT^Tu, 


1 4 




2 1 


\_ — • IM. 




,TL <r> n _ ^ tt aL. ^ 77 

i — i w y 1 w n j ' — JLt 7t> 


> - 




"* 4 




2 5 


K — A 7 "7° 1 J •■/ ^ 


. i_ > 




2 7 


1 LzJTI*^ !X.rl J TO 


■> o 


Irj ¥U ~> <i l .^3 — ''.X.I J JS, 


2 9 




1 i 




3 j 




-% 
_^ 




3 4 


T 1 


3 5 


q — i J : ' 3 V • , k 


3 6 




3 7 




4 1 


r/ I IS M J 


4 2 




1 ^ 


ffTT w\ VfVfe t« t« 


4 4 




6 1 




r> 2 




6 3 




6 4 




6 5 




7 0 


»*« 


7 1 


it" 7 r >f y \\7)ft 



7 2 ^n-^TtcOfilft*"^ 

7 3 -rv---*fo r )fcm3j\S} 

7 4 /ZStfi^it^ejKlj ft 

7 5 ^S-tft^t^tfsJIR^rm 



7 r- 

7 7 sz^sasivojsa 

7S ^Z^SSffi^»<l*fl (Rfl) 

8 0 SZ^fflffi 

8 2 -T-n-^jfrORfltft 



( ?1 2 ) ) 0 1 - 2 8 4 2 9 q ( F" 2 0 0 1 - 2 SSS 



1 o 4 ffifgilS 

i o - mmm 

inc. fiffgff|f££«fl| 

1 OS rn-7)t!:Jx»tfi^7t 
1 o g 



1 i o 

2 2 0 Tt^S2 2^o^ftb^Z7t' 7 - < • o«E(Bi| 

2 2 1 HijP7t?£ 

2 2 2 f^PTt^S 



[01 3 



[09] 




32 10" 




[HI 0] 



[02] 




27 



100 



110- 
10ft 

109 



(...■> 





C > 



(312] 



r? ... 



i ' 

90 

n 



( 5 3 ) ) 0 1 ~ 2 8 4 1 9 9 f P 2 () 0 1 - 2 SSs 




